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Abstract of JP2000288496 

PROBLEM TO BE SOLVED: To provide a cleaning device 
capable of reducing the frequency of maintenance due to 
deterioration of a laser system, capable of efficiently 
removing defect even if a material is liable to be damaged 
such as aluminum and glass. 

SOLUTION: The laser beam emitted from a laser diode(LD) 
8 for detecting the defect and the laser beam emitted from an 
excimer laser 2 for removing the defect are made slantly 
incident on the surface of a hard disk substrate S, on the 
other hand, the pulselike laser beam for removing the defect 
is applied on the surface of the hard disk substrate S in the 
ratio of 1 to several pulses per one point, then the detection 
of the defect is executed, and the defect which can not be 
removed by the first irradiation is removed by re-applying the 
laser beam for removing the defect. 
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mufc«*t=«^v^N-H'f f ^ x^msLSff)±Miza 
Vhx&mmv±%z*m\-th (xr yrio 

»ijxr-^6*>^><o«iaj{iiii^*«>, A-H-f-fx? 

^•ffii:L-CrtiS^*i;fcie«t& (Xr-yri05) . 
[0055] £43. XTv7l0 3izmiXfflm 

Xr-y7"10 2<0^75:#^-r(=M?iI«iat&«fiK 
fcLTti<. znm&izii. xiv-T»,hZimz$\ 
iLi-lZttfTZlZbitxotX'teW 
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[0056] xmm&&9izx. f )^-Y : T4 xrmfas 
• : /7'i 06 > . ^fflssitfeMj^^rifi^xiaffl*^ 

LX. COlftc0M-h*r''fX^^Sc7)^'J--y^ 

•y/1 08) . jBifcmtefcfcL BISff^XPiSA* 
=5: < . BB?JtA { SS7 LfcC t ^illZ-r^ < . /j'JyfN 
R = 0?i>iif £ 8»i:m*& (Xf77109) . 
[0 0 583 *"7y^NR=0T'^V^Wi. B!$Sf 

i- ^z xmmrm->xa o . BH»tt«5irr ix t > 

fcflK l . l ffffiif 9orajtA;i^g£*t5!18tAVM. 
*-)y^PN5H7hLtfc< (xr /7'i 10) . 
LT , »*.r-v 5 fc» LTXPSfciiJftgK^V 

!88ff^<ON1-6 Ur-yri 12). 
[00 59] *LT. 8tt*r- 5"*6atfLD8fc*fl, 

7/1 1 2T-8?j=fL^aao^Fis«aEjgBi6-ri. u-f 
77H3). inti6tT«B«aja9*Mji{ijLfc© 

W^-fl) (Xf77114). Bt*T*Jfir36>-5fc«^t 

5 ) . i itottdk<wm>WA/}*;>9 p njWR*sri 

116). H£TVvSrH*&fc:li. A-Kf 
■TttTfcifcffflrU Xf771 1 2*>£>tf>*!UI$:i89 

ii- r. 

[0060] Xf771 1 4 T'Bfc£T# 

^^fg^XFiSffl^^^^NUA^l^L^K 
(Xf771 17). ,IO&T\ XliXf771 1 6T 
rajt^VUX^^y^ P N^'ft7<fi5I^^XiS[PM$rjg^ 

4»i^hl5i^ (xr yn is) . &<r>m.<r>xm 

771 19). 

[ 0 0 6 1 ] Xf77 1 0 S-rffRMftcB? 6* 
IBamjEHWBSrlH i 6 «^ , XliXr >y 7 1 0 9 T BBS 

*RS# 1 5 *< & 0 . H«[»*%7 LTV>& 
712 0). «£**#ICU:, ftiRWCft/aftiA-H 



(xf77i2i) . mzmt&^-VTJxr&m 

[0062] LT , Xf77121 <0f£T\ XliXf- 
•y 7 1 . 2 0 T'l^^rig^XPiSffl *^^NU tfftfttt 

- ft < zrmwLsmmwmtm&b ix+#%*$ 

[0063] Srfc. Xf7/1 2 0Cfcv^ll ftftft 

NU$r. 0. 5ium5M»««B'Cft4*^tttNU 1 . 
0. SjumfcLL. l^m*g|^PfiT-J>&*^(C«NU 
2 . l/zm*J2LL, 5^m*g|^XRST'*S^WiN 
U 3 . 5MmJiLh^BT*4*&fc:ttNU4tf54 0fc: 
EfcSOatt. ^il^NU! ~NU 4 tC*"?R«8ilfc 

■fikJtKL. ztuzXtx^-VT < x?mg.szm 

[0064] ifc. *H!fe^»t*J^T«±. PC 1 ifi 

a- kt zfrnmsx-mLtzi—f h*-A03t*ic 

[0065] m&<rm%2 . memmm. *%mz 
&hmimw&2<»? v--v?$iw.izimhxm<r)ft. 

vx-hh. xmkmmizti^xte. mm^mmitm 
m^mmm^L. ±t Lx^coxm^mtHRtm^ 
(nim^mtchtmx'h o . zwmmmvm 
immnmmi tmmxhix . mm*bMnz&®- 
e&fflftift tx zmmzmmimmi . 

[0066 ] £-f . 2r><rffim*.T- i?5, 6cr>^l,Z 

nixmimiibjji. *.«zxsmiii&vxm$& 

2S-ONt«»i:i:t(c. ^»Xr-x'5tc*tt'CA-H 
r < x^mm^^MizM-yX 1 ®SrS 0 1 -2A-/WX 
^SffSi^t^lt^^^aS^-fS (Xf772 0 
2) . 

[0067] ^«^>!fl«5S7t:ffo-C. SH^r-s^* 
6St^L D 8^£Fl&&SE^£d5*J UT*»!«5*R»ft 
L (^.T7720 3) , Ztaz%tXXm%lii&9iJ i ® 
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muz \mizm^ >t a- k f* < x ? s«s <F>±mz& 

ftfikLXftmxmizim-fh Ur 7 7*205 ) . 
[ 0 0 6 8 ] 3Mo . Xt v7 2 0 3 (C*Jtt4«W» 
Sr. .7 r >y 7* 2 0 2 <V%7 £ ftfc -f (c jfe WWI-f h fiSf£ 

±.-?b Z b tfiVZ hZ fcfiS o £?i>%\\ 
[00 6 9] !mtillii&9lz£>0J\-VT<tX7&ms 

<r)£mzKh%mm><n%.im^x. mom***) 

mU7 < WJ>?) L (A-f y 7*2 0 6) . 7 4 )V 

9 o v rmm&wx , i^^*3i*jb*>r* n d 

h (Xt>/7207) . 

[ 0 0 7 0 J * LT. gftOTHBl <^D*lifc*^irtt* 
XRBffl^^i- ^NUSrND, +ND 2 fc LTfc£ (Xf 
7/2 08), Mte^TOWa&ORND, 

a*y*NR*|lft*^ffi*XKW>RND 2 bti (Xr 
•y/*2 10) . ^f7r209t. »*TBri&fir 

&ft%dXV&m*>'y>?NRZV-iz-yhtZ> (Xf-/7 
2 11). 

[007 1 ] Xtv72 1 0X<i2 1 1 Of£T\ #>7y 

fNRtzm^x. xamwmitkzti&bbuzv-tiv 
<x7issw >j-~>?izg-$-&%mmimm 

!8i*a6>S*»3t*ljeL (Xf-/72 12). ifit&VtfS 

^^y^NR=0T'*l,*^5rKIS 
■ti (XtvT2 13). 

[0072J ^->y^NR=0T'^V^Wi. WSSt 
Xij*)V9 PN£ U-fey hLT&< (X-f y7*2 1 

4) . *lt. ei^f-y 5 k** lt xRgftajffiBK 
(xt»/72 15). «««iaja«^»»*s7-f * 

COfctfoT, (f 2SrCI^XPiS^ajfia(;i 

A/l/XB3J«v<< ON-TS (XT77216). 
[0073] <t LT, »iSXf— >-'6&^LD8t*fL 

772 1 6 TUSt Ltzm.<7)Xmdt* Wkth (Xt 
77217). ifti=iStT^»«ia}»9A«ttaiLfcii 

mzm^ ^xm&&wi<r)m&im£X'% tzt^fr* 

Wfcth (AT77218). H*STik$ra»ofc*£fc: 



(i. jSlfAVl/X^^PNfcl Srin^. (Xf772 1 
9 ) . l * tattdk<mw vvx f) -7 y 9 p n 
St' W*ft P MSriS^T OS L ( Xt t 7 

22 0) . iB*"0*S:Vtf»&fc«» a-Kt4*7*K 
s ii-rfc5«Hi*ffl«i/— f t'-J* J*» 
?Iffit**6fcflBfL. Xtv72 1 6*>^<D«I£i£9 

[0 0 74] -tf. Xt /72 1 8 T1&£T- 

(Xf7 7*2 2 1). ,IOfcT\ X\tXt-/72 2 0T 

sst^^ *>)^pn &&*mt> vixm p m & mi 

<U£HL3I£ (Xr 7 7*2 22) . <X»fflB<0««S: 
Hif«^f772 1 2*^<r ) JaS$-^ , )jg^ (Xt 
•y 7'223) . 

[ 0 0 7 5 ] Xf772 1 2X-Wm*&tl*i 

xii7t772 1 3tf,i 

b mti bb^z, mz^mcmm* ->^nu 
#mtt£m%<mms:mz.z>frm*t:Wfei (xt? 
r2 24) . mi^^ifZit. witmiz'&htih^-v 
t < xtrnmcommmmsh t lt+^-^Tc^ $ * 

(^■f-y 7-225) . mzmmt&^-VT 4 x?mm 
sbim-timitzmx'Ximzmm. 

[00 76 3 -5-LT, Xt v 72 2 5<7)tkX\ XUXt 
•y 7* 2 2 4 X'mx**I&%M&m V>9N Utf®$m 

- Kt -f x 9W&s<r>Wffimfi®&b LX+to%±* 

[0077] hmw^«3 . msmm9\t. ?mmz 
, iM9m<?)Bm3<r)7>)-->7mmz}5tfz,x?&<7)m 

tiiRtm^mo PC 1 <0*rai*|££ijrf 7D-T+- 
hT'*)l», «attf5»JBC*JOTtt. HJtO^ltH 

JiHifeco^ffl 1 fc m-cft •» T . mt4 H5^{c(iH- 
[0078] ^-f. 2o^i7f-y'5, 6£7)*^tc 

«LT»tt^2:aJ7jL. *^^^a««iajatf*i«»* 

<9fcAfr^JW&B / ^i*£-t»:& (7x773 0 1 ) . *FJ 

atf LD8^vwg«iE*a**aj* ltms^s^^l 

(Xf77302) . iiiHjCLTXPi«iaJ8P9^aj 
L£ft-f(ci^ ^Tvn- Kt -f 7. ? S«S <0±ffiK*J»t 
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3) . x?mm&9cr>miiim^z. mmskm 
m>AT-iS6fr e>rt»mm*-kit>* a-ftVx? 

fmbixpmx&j&mtt uf»73 04) . 

[00 7 9] Jfrv?, x^v-VU-if2SrON-fSti: 
t>C. IMtlXT-ySfcttLTA-F-r-fX^SfiStf) 
£«fcH->T 1 ffiBrS 9 1 ~ 2'W;MMtt' * <t 0 (CSS 
$ffi*£&J)L (Xr /7-3 05) . **>fc"C. ^i&X 
r-^6aVLD8^pg«J$fg^Srai^UTII^Pfi«l 
SEfcBMW* (Xf77306) . 

[0 0 80] &i>, Xr yr3 0 5fcfc»t&XK«i*^ 
xf7T3 0 20^£fcfci^J^JMM-*«Jfti: I 
Xi>£<. Z<WtetZ&. X)V-7-vh**.mzfa±X 
ZZb^XZlZblttotTi**^. 

[0081] ^fcajg^KiOA-F-f-rX 

nx * y *«» l . mm-? * vyrztukxnsm&s 

ttifrt^^fcOttttfcfif*^ (X-fyT3 07) , 
& (Xf77308) . 

[0082] ust^jet i <r>m w&wffia&mt 

>»^NUSrNDj +ND 2 i:LTfc£ Urv7*30 
9) . Htfa^fcJMWRNDj tfffiSaMftlBi. 
JiWtlKt (Xf773l0) . 
{is JtftoJHB 1 <0*n£Biat$-ff$r 3 XRSffl* 
NR£|^rt!£X|iSO&ND 2 t-TS (X-fy 7*3 1 

1 ) . Xf7 7*3 1 0T\ Ntj^vitt^HK>R 

nd, mfcmmmtna&Mi. mmzmo 

XS&m*?<7>?NRZV*-v hiS> (Xf 773 1 

2) . 

[0 0 83] Xt 1 73 1 1X12:3 1 2<mX\ ii*7V 
hZti&fJWtifmZWimVX. Z<n\Wi/\-Yn : 
mx.&fi^frZWfcl (Xf77313) . fiifcn* 

t£«|[fg-r^<. a«>y*NR=0T&*!ra5»»fcfl£ 

f£ (Xr-/ T3 14) . 

[00 84] ft^VfNR-O'C&ViflHMcU:. ffUtt 

t«SrU 1 O^RW^^R^^tSMt^X 
tf^V^PNfcU-fe-yM/CtK (Xf77315). 

->t. ^is^v-yizznmm&tiLmziJvvx 
ma-rKKon-ri (XT-yT3 id . 



[0085] -M-T. ^»Xf->''6&t/LD8(CWL 
TXRB^aj[4Stc^v^cMg«!S^S:aJtjL. Xf 
y73 1 7T«WUfcffiI«)«iB«tll«W-* Uf 
7 73 1 8 ) . Clix^l:TXRS^aja59*^ajL/>:fi 

^zm^xxfmmsff)xmtm^x^ 
m&ti (xf773 19)„ mzx-zzfr^tzmsiz 

12, ^lt^/PX^^>^PNtl5rjDi. (^f773 2 

o). i*tottem<7)%ffi>vi'Xti*;y?pm { m*& 
Wm'Z&PMtmz.x^&ii^frZ'ng.L (xf77 
321 ) , mtX^^lzit. A-Hr-fX^^ 

■Tflfi7*&i:flRU Xf773 1 7*£«>ffia£«'J 
[0086] Xf773 1 9T#*T'3*:1§££ 

it. mt**im%M&m*vy?NUfr$>i £hl§i< 

(XT773 22) . XttXf7732 1t 

B^tAVUX^^y^ P N#g^sSSfA7PX&PM£iS;i 

(^f773 23) . «Offl»<W3B* 

^*-t / <.<xt-/7 , 3 1 3pt><7)9mm t )mi- (xf 

•y7*3 24 ) . 

[0087] Xf77313mW:ItS« 
IBiW»&*HI*lB;U*a. XfiXT-yT3 1 4 THIS 
lt£ff&o:XPfiffl^y*NR=OT'&l>i§£{=(i, S 

7*325) , atvi&Mt* &imiz®t>ii&^-} i 

(XT-y73 26) . ^Kra-t^yN-HT-fX^S^ 

[0 088] *IX. Xf- v73 2 6<7XkX\ XJiXf 
•y7*3 2 5T#*^rig=5r^PiSffl*'>y^NU*^e<) 

i.yN- ht x^«« s 4tstujtar*ww& 

[ 0 0 8 9 3 yjrte. #ftif^ffiH^t0tSt OMR 
^. 

[0090] 

[^wsft«] vxmftUdnKxmiizmto-- 
yTmmzts^xit. ^^--ym^t^hwrnm 
iz%t'-2*zmMi. ummmx-omffizm^xu 
nsmizftfrt&xf&tmftL. mmmmizm^xx , 
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xiix in* t :- i*<r>mw.t>\ mmmizn ix m 

t LtzV>X\ ftt'-A&tf/X(2X*/l^t'-A£ R& 

imizvttm.wzxm&wzitKx . BMatfttTct 
settle. s?.w^e*^-ri»o-c'. MB#p a rafis& 

*at/»#4Srff & ? - 2: #T'§ &if *> 0 X%< . ft 

[00 9 1 ] X^^t'-Acoajftfjlgti. i®m 
giB»r3 0 H 2 ) V\sX&cr>& teX'X*^*' t'-J^miH-t 

$>mditifcvx\ mm. tm^mzMix 

o i ^mvvxmfex'x*)v*v-i*z<m txmm 

(CX^;l/dr-K-A^ffBBJttT»*tl»C ttfX'% . 
[ 0 0 9 2 ] 4Jt . &tB3ftfc^#KHH»*JBtf>x* 

x*n,*'tW>£B3#f L&v>J: o fc^Sflffifci Lfc<0 

mnx*i\s*t'-J>X1^^i&tmW$tit:XS&(7)Mz 
x*/l^h'-A£#Jt-t£fc#>. XP(SI$*(c&rt>£ 

t o o 9 3 ] nmttch migmizxMtffttE i 

[00 94] Sfcfc, WRSIIUkS*, ^*<i:fcfifh. 

nzm&Ltxnx. mta. Mmttx^x^mm 



Bf8.zh.ttT? (mam) m^mz^xx 

Sdt #T'£ S3?. *IM8li«ifc»iRS:*-r * . 
[0ffl^fS#^iftHH3 

[02 3 fb'-A^N-H-f a^ilSMaU 
[03 3 XKH»*ffl<0W— ft-ASr/x-HT^^* 
OlJtBJ0T'*>2.. 

[04 ] *miz<%z>mm<rmm 1 y-xy^j&a 

(PC) 7 O-^-r-h 

[05 ] *56WC«4Htfi«7)^ffi 1 'J-x> -^a 

(PC) 0*Plrt8*5^f7D-f-+-h-C'Aft. 

[ 0 6 3 w:« h mm.<mm 2 ^ u - x >■ ymm. 
izMihxmnmmM&m o^-vi-niye*. 

-9 (PC) OMHrtSfc^f 70— f-v- 

iz&tf IKmomiii&XSM&lztf- 5 v <- v -fim y f a 
(PC) W5!HrtS^Srf7o— f-fr-hT'S>l>. 
[ 08 ] *&J)£ffi & gft^fli 3 'J - x > 

-9 (po o«as^$-^-r7o-^-v-ht'3 ! ).i.. 
[09 ] *%wmz>mm<mm<r)? o-=.ynot 
turn xwDtiutiAx/mz ttf 5 a-- y -a > e i 

(PC) 0»Hrt**Srf7Q-f-ir-hT**. 
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